Radioisotope
Pre-labeling mean diameter (nm) Table S1 . Pre-and post-labeling silica nanoparticle characterization. The size and zetapotential of silica nanoparticles is not significantly affected by intrinsic radiolabeling. Figure S1 . Pore size of silica nanoparticles. Atomic force microscopy of silica nanoparticle samples reveals porous surfaces with many pore diameters in excess of 5 nm. Low magnification phase images (left) and high-magnification phase images (right) were acquired in tapping mode as described in the methods. The porosity of these silica nanoparticles is sufficient for diffusion of radioisotopes into the nanoparticle interior, making chelation feasible anywhere within the nanoparticle (i.e. not restricted to the surface). Figure S2 . Intrinsic radiolabeling of 89 Zr using PEGylated silica nanoparticles. The surface of silica nanoparticles was modified by the addition of 2,000 Da polyethylene glycol (PEG) according to the procedure reported in the methods. The red asterisk represents the activity remaining at the origin of the ITLC strip and the black asterisk represents the activity at the solvent front. Virtually all of the activity appears at the origin (i.e. where the silica nanoparticles remain) in the PEGylated silica nanoparticle sample, whereas the control sample containing free PEG without silica exhibits the majority of activity at the solvent front. These results demonstrate that PEGylating silica nanoparticles does not preclude intrinsic radiolabeling. Zr activity in the bone (< 1 % ID/g) suggest that some radioisotope leaching may be occurring in vivo, but the total amount of bone uptake is less than reported for other radiolabeled nanoparticles. Ci/mg (PerkinElmer). 177 Lu was added to SNP solutions as described for 68 Ga-SNP radiolabeling.
Radiochemical Yield. To determine radiochemical yield (% of activity bound to particles) during the reaction, 1µL samples were taken for ITLC at various time points over the course of 1 hour, using silica-gel impregnated ITLC paper (Varian), and analyzed on a Bioscan AR-2000 radio-TLC plate reader. For 68 Ga, 0.1 M citric acid was used as the elution solvent, while 50 mM EDTA (pH5) was used for all other isotopes.
The red asterisk denotes the origin, where the nanoparticles remain, and the black asterisk denotes the solvent front, where the free activity would be located. Control samples absent of particles were run in identical conditions at each pH, with free activity moving with the mobile phase (denoted with a blue dot in Figure 3 ). With the exception of 177 Lu, >95% of the control samples' (no particles) activity was located at the mobile phase front. 177 Lu in the buffer control showed activity at the origin for ITLC analysis because of precipitation. Thus, the amount of 177 Lu bound to the particles was determined both by pelleting and comparing pellet versus supernatant activities. A 100kD spin filtration cutoff filtration retains the particles on the filter while free 177 Lu is found in the flowthrough. To purify particles, the solution was centrifuged at 10000 rpm for 5 minutes, the supernatant removed and counted, and the product re-dispersed in 10mM MES and sonicated. The final radiochemical yield reported was measured by centrifugal nanoparticle purification (% activity bound to the pellet).
Serum Stability. Serum stability experiments were performed at 37 °C in 50% fetal bovine serum (FBS, Gemini Bio-products), 50% MES (total volume 150 µL), on an Eppendorf thermomixer at 550 rpm. Both ITLC and size exclusion filtration analysis was completed at reported time points and analyzed as previously described. Reported values in Figure 3 are ITLC results, which showed more free activity for every isotope and was therefore considered a more robust method than SE filtration. AFM analysis of SNPs. An Asylum Research MFP-3D-BIO was used to image the nanoparticles in tapping mode. The nanoparticles in 100% EtOH were deposited onto AP-mica and allowed to air dry, creating a flat layer of densely packed nanoparticles to facilitate imaging. Olympus AC160 probes were tuned to 500 mV and imaged at 80% of free amplitude. A new probe was used for each image to ensure that tip convolution did not contribute to any differences in measurements. Scan parameters were kept the same between scans to avoid any contribution to measured differences. Samples were imaged multiple times to verify trends. The phase image was observed for any differences in the material properties of the nanoparticles, including individual pore sizes.
Pegylation of SNPs. SNPs were incubated in 2% (v/v) MPTMS in EtOH at 70°C for 90 minutes to introduce SH groups at the nanoparticle surface. After washing multiple times
